social-economical characteristic groups (Williams et al., FLAG or HA epitopes. As shown in Figure 2C , the R441H mutant hTPH2 was able to form homo-(R441H-R441H) 2003). Among these samples, one novel (G1463A) SNP or hetero-(wt-R441H) oligomers to a similar extent as in the coding region of hTPH2 was identified, which compared to wt hTPH2, suggesting that the R441H mureplaced Arg441 (CGT) with His (CAT) ( Figure 1A ). Setation does not affect dimerization of the subunits. In quence alignment among TH, PAH, TPH1, and TPH2 in fact, the equivalent R408W mutation in PAH has been human, mouse, and rat revealed that Arg441 is highly found to affect protein folding, causing a complete loss conserved among members of this family ( Figure 1B wt-R441H, or R441H-R441H hTPH2 tagged with either seven of them had a family history of mental illness or drug and alcohol abuse, six had suicidal ideation or attempt, four had generalized anxiety symptoms, and interestingly, seven patients exhibited lack of responsiveness to SSRI, while the other two patients were responsive only to highest doses of SSRI (Table 1) . The three control subjects carrying the 1463A allele were not diagnosed as having unipolar major depression according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), but they displayed clinical symptoms of comorbid conditions. One of the three control subjects carrying homozygous mutant (1463A) alleles had generalized anxiety symptoms, while We previously characterized a functional (C1473G) SNP in mouse Tph2 that exhibited an ‫%55ف‬ reduction in Figure 3B , only G-allele-specific primers gave rise to an allele-specific PCR product (294 bp) in a genomic in activity when expressed in PC12 cells and an ‫%05ف‬ decrease in the rate of brain 5-HT synthesis and tissue DNA sample carrying homozygous wt 1463G/1463G alleles, while both G-and A-allele-specific PCR products content in mice carrying the mutant allele (Zhang et al., 2004). The highly conserved Pro residue corresponding were detected in a genomic DNA sample carrying heterozygous 1463G/1463A alleles. To further validate this to this functional (C1473G) SNP in mice is Pro449 in human TPH2, which is in close proximity to the (G1463A) allele-specific PCR genotyping approach, we amplified genomic DNA using the two positive control primers SNP (Arg441) reported in the present study, suggesting that this region of hTPH2 is critical for enzyme function. mentioned above to clone the PCR fragment (492 bp) into a cloning vector and then confirmed by sequence Importantly, when the R441H mutant hTPH2 was expressed in PC12 cells, 5-HT levels were reduced by analysis. Cloning vectors carrying either the (1463G) or (1463A) allele were then used as templates to confirm ‫%08ف‬ as compared to wt hTPH2, indicating a more severe loss-of-function phenotype as compared to the the specificity of the genotyping method ( Figure 3B) .
We next used ARMS-PCR to screen a cohort of unipomouse Tph2 (P447R) mutant. Therefore, this human R441H mutation in hTPH2 may exert an even more prolar major depression patients (n ϭ 87), a cohort of bipolar disorder patients (n ϭ 60), and control subjects (n ϭ 219) found effect on brain 5-HT homeostasis. Unipolar major depression is a brain disorder with for the (G1463A) SNP in hTPH2. Using this approach, we identified nine unipolar major depression patients and 2%-19% population prevalence and 40%-70% heritability with complex, polygenic, and epistatic genetic facthree control subjects who carried the mutant (1463A) allele. No carriers of the mutant allele were found among tors (Lesch, 2004 ., 2003) . Human TPH2 is located on the frequency of this mutant allele was present between bipolar disorder patients and control subjects. Genochromosome 12q21.1 and, as we report here, a severe loss-of-function R441H mutation in hTPH2 has been types of samples identified carrying the (1463A) allele and additional samples from the control subjects (n ϭ identified in 9 out of 87 unipolar major depression patients tested. Our results that 78 unipolar major depres-24) were then confirmed by sequence analysis of Exon XI of hTPH2. Among the nine unipolar major depression sion patients in this study carry wt (1463G) alleles are not surprising, because depression is heterogeneous in patients identified, six patients carried heterozygous (1463G/1463A) alleles and three patients carried homoorigin and genes other than hTPH2 or other functional SNP(s) in hTPH2 may also contribute to vulnerability to zygous (1463A/1463A) alleles (Table 1) . Furthermore, The three control subjects carrying the (1463A) allele needed. It will also be of interest to test how this mutation may interact with other genetic alterations prein hTPH2 were not included in the cohort of unipolar major depression patients based on criteria of DSM-IV viously associated with depression. Finally, it will be worth exploring the presence of this and other functional diagnosis. However, the fact that these subjects had generalized anxiety symptoms or mild depression and mutations of hTPH2 in other neuropsychiatric conditions, such as generalized anxiety disorder, schizophrea family history of mental illness or drug and alcohol abuse further underscores the complexity and polygenia, suicidality, autism, ADHD, and drug abuse. 
